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1 Background
In RAN#97e, there was a discussion on new scope for NR NTN. The following was minuted (highlighted added):RP-222653	Moderator's summary for discussion [97e-22-R18-NR-NTN]
					Type: report		For: discussion
					Source: Thales
(Replaces RP-222582)
Abstract: 
handled Tdocs: RP-222081, 2096, 2151, 2206, 2234, 2254, 2301, 2305, 2316, 2319, 2342, 2439, 2485
Discussion: 
Note: Proposal 4.1 has been captured in the revised WID RP-222654.
conclusion:
- proposal 4.1 was endorsed
- proposal 4.2: To be discussed at RAN#99,
- whether the Rel-18 PRACH enhancements (defined as part of Rel-18 NR coverage enhancements WI) are sufficient to address the coverage gaps with respect to NTN specifics (i.e. agreed at RAN1#109-e/RAN1#110, under NR_NTN_enh WI) and whether additional PRACH enhancements need to be specified;
- DL channel enhancements for NTN coverage (including the need) ;
- Decision to specify High power UE (e.g. 26 dBm Tx power) for NTN FDD FR1 band(s), i.e. Rx/Tx requirements (This includes the study of relevant coexistence scenarios) [RAN4].



In this contribution, we present our views on the topics of downlink coverage enhancements and high power UE.


2 Downlink coverage enhancements
The topic of downlink coverage enhancement has been discussed in both the working groups (mainly RAN1) and RAN plenary. Although there seems to be some degree of justification and interest from the 3GPP community to specify some enhancements, the exact scope and extent of enhancements (e.g. how many decibels and which channels should be enhanced) is a bit unclear. In our view, this is the current status:
· There may be a variety of scenarios in which downlink coverage enhancements are justified. PFD limitations (by regulation), desire to transmit at lower EIRP (due to e.g. limited power across multiple beams), etc. Additionally, based on RAN1 assumptions, the UE-satellite link is always assumed to be line-of-sight, which may not be the case in several operational scenarios – mainly in the case of MT data, the UE may be in a pocket / inside the car, which may result in additional losses.

· The assumptions on antenna gain during the work item may depend heavily on implementation. For instance, and depending on the implementation, an internal smartphone antenna may realize a -5dBi gain only for some angles, which may require the end user to point the terminal to the satellite (this may not be possible for e.g. MT calls). Other types of devices, such as wearables, are expected to have a much lower antenna gain.

· The amount of coverage enhancement may depend on the targeted scenario. In our view, one of the most important cases is to cover the case of MT data (UE not in direct LOS), which may require an enhancement in the order of 5-10dB. For other cases, such as PFD limitation, the needed enhancement may vary depending on the regulation.

· In line with the previous bullet, depending on the scope of enhancements, it may be possible to conduct the work in Rel-18. For instance, if only a small enhancement for PDCCH is desired (e.g. 3dB gain for PDCCH, all other channels untouched) it may be possible do to this work during Rel-18. For more aggressive targets, we would suggest deferring the work to Rel-19.
Therefore, we make the following proposal:
Proposal 1: For DL coverage enhancements for NTN, RAN should decide the scenarios, channels, and amount of coverage enhancement (in decibels) needed.
· Depending on the scope, the work may be conducted during Rel-18 (if only small enhancements are needed). If more aggressive enhancements are intended, the work should be deferred to Rel-19.

3 Higher power class
Uplink coverage in NTN is the bottleneck due to larger propagation loss and limited transmit power of NTN UE. In Rel-17, PC3, i.e., 23dBm maximum output power, was specified for NTN bands. Increasing the maximum output power of NTN UE is the most direct way to improve NTN uplink coverage. For NR, RAN4 has specified High power UE, i.e., 26dBm maximum output power, for FDD bands in Rel-17. Therefore, the technical studies and analysis could be referred for NTN High power UE discussion. Hence, it is proposed to specify the requirements such as ACLR, MPR, A-MPR for High power UE (e.g., 26 dBm maximum output power) for NTN FDD FR1 band(s) in Rel-18 for the uplink coverage enhancements. 
Regarding the co-existence study, RAN4 has completed the co-existence study between NTN and TN in Rel-17 in which 23dBm was assumed as the maximum output power and the outcome is captured in TR 38.863. For the co-existence study with High power UE, expect maximum output power, all the simulation assumptions including scenarios, network layout and system parameters could be reused. In addition, RAN4 can focus on the co-existence scenarios which are related to NTN UE ACLR such as NTN UL interfering TN UL and NTN UL interfering TN DL to save the workload.
Proposal 2: For UL coverage enhancements for NTN, to specify the requirements such as ACLR, MPR, A-MPR, for High power UE (e.g., 26 dBm maximum output power) for NTN FDD FR1 band(s). 
· RAN4 to study the co-existence between NTN and TN with High power UE. The simulation assumptions from TR 38.863 should be used as the baseline. The co-existence study could focus on the co-existence scenarios which are related to NTN UE ACLR such as NTN UL interfering TN UL and NTN UL interfering TN DL.
4 Conclusions
In this contribution we presented our views on the issues DL coverage enhancements and higher power class for NTN. We made the following proposals:

Proposal 1: For DL coverage enhancements for NTN, RAN should decide the scenarios, channels, and amount of coverage enhancement (in decibels) needed.
· Depending on the scope, the work may be conducted during Rel-18 (if only small enhancements are needed). If more aggressive enhancements are intended, the work should be deferred to Rel-19.

Proposal 2: For UL coverage enhancements for NTN, to specify the requirements such as ACLR, MPR, A-MPR, for High power UE (e.g., 26 dBm maximum output power) for NTN FDD FR1 band(s). 
· RAN4 to study the co-existence between NTN and TN with High power UE. The simulation assumptions from TR 38.863 should be used as the baseline. The co-existence study could focus on the co-existence scenarios which are related to NTN UE ACLR such as NTN UL interfering TN UL and NTN UL interfering TN DL.
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